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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election with traverse of Species I in the reply filed on 1 0 November 2008 is 
acknowledged. The traversal is on the ground(s) that the examiner has failed to show that the 
number of common features and the overall design and functionality of the several embodiments 
are insufficient for linking them together as alternative embodiments of one inventive concept 
within the meaning of PCT Rule 13.1. This is not found persuasive because the species lack the 
same or corresponding special technical features for the following reasons: The common features 
of the Species such as the uses of multiple light sources, spatial optical modulator, optical 
synthesizer and beam synthesizer are taught by Kobayashi et al. (Japan Patent Application Pub. 
JP406276017 provided in IDS filed 2 June 2005). 

The requirement is still deemed proper and is therefore made FINAL. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claim 2 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

Claim 2 depends on claim 1 . While claim 1 recites "a spatial optical modulator for 
phase-modulating" signal light beams, claim 2 recites the limitation "wherein the spatial optical 
modulator intensity-modulates the ... instead of phase-modulating the ..." in lines 2-6 of the 
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claim. In other words, the spatial optical modulator of claim 2 is not phase-modulating signal 
light beams and, therefore, is not a proper dependent claim 1. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kobayashi et al. 
(Japan Patent Application Pub. JP406276017) in view of Riza (U.S. Patent 5,187,487). 

Regarding claim 1, Kobayashi et al. discloses in FIG. 3 an antenna feeding circuit. FIG. 
3 comprises first optical demultiplexer 44n, second optical demultiplexer 44i 3 , first optical 
frequency converter (frequency shifter) 491, second optical frequency converter 493, optical 
multiplexer 13, optical synthesizer 3 1 , beam synthesizer 44 and a plurality of optoelectronic 
converters 53. The difference between Kobayashi et al. and the claimed invention is that 
Kobayashi et al. does not teach a spatial optical modulator. Riza teaches in FIG. 2 an apparatus 
for driving an antenna array. Riza teaches in FIG. 2 device 144 for controlling the beam width 
and spatial light modulator (SLM) 170 for adjusting the phase of the beams before the beams are 
superimposed with a reference beam. Kobayashi et al. also teaches a similar approach by 
adjusting the reference beams which has equivalent effect of adjusting the frequency shifted 
beams. One of ordinary skill in the art would have been motivated to combine the teaching of 
Riza with the antenna feeding circuit of Kobayashi et al. because the pixel array of the SLM 
corresponds to the antenna array so that a separate selectively phase delayed signal light beam is 
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generated for each antenna element in the antenna array to be individually controlled. Thus it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
include a SLM for adjusting the phase of light beams, as taught by Riza, in the antenna feeding 
circuit of Kobayashi et al. because the pixel array of the SLM corresponds to the antenna array 
so that a separate selectively phase delayed signal light beam is generated for each antenna 
element in the antenna array to be individually controlled. 

6. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kobayashi et al. 
and Riza as applied to claim 1 above, and further in view of Izadpanah et al. (U.S. Patent 
7,020,396 B2) and Hong et al. (U.S. Patent 4,965,603). 

Kobayashi et al. and Riza have been discussed above in regard to claim 1 . Furthermore, 
Kobayashi et al. teaches in FIG. 3 Fourier transform lens 46 and optical transmission lines 48. It 
is well known in the art that fiber is a popular transmission line for optical signal. The difference 
between Kobayashi et al. and Riza and the claimed invention is that Kobayashi et al. and Riza 
teach phase modulation instead of intensity modulation. Izadpanah et al. teaches in FIG. 2 an 
optic-electronic ultra-wideband radio waveform generator. Izadpanah et al. teaches in FIG. 2 
SLM 204 for modulating at least one of phase and amplitude. That is, Izadpanah et al. considers 
phase modulation and amplitude modulation provides equivalent function. Each of them may 
have minor difference from the other and more desirable for particular applications. Hong et al. 
provides another example of using amplitude modulation. Where the claimed differences involve 
the substitution of interchangeable or replaceable equivalents and the reason for the selection of 
one equivalent for another was not to solve an existent problem, such substitution has been 
judicially determined to have been obvious. See In re Ruff, 118, USPQ 343 (CCPA 1958). 



Application/Control Number: 10/537,100 Page 5 

Art Unit: 2613 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to replace phase modulation with intensity modulation. 

Since Kobayashi et al. teaches Fourier transform lens 46 along the reference beams, the 
Examiner cites Hong et al. to teach that the Fourier transform lens can be placed along the 
modulated beam. Hong et al. teaches in FIG. 1 an antenna feeder comprising SLM 24 and 
Fourier transform lens 26. The references, considered as a whole, suggest that the SLM and 
Fourier transform lens can be placed along the reference beams or the modulated beams and 
provide equivalent effects. Choosing of one over the other is an engineering choice that is 
obvious to one of ordinary skill in the art. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to place a Fourier transform lens along the 
modulated beams. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shi K. Li whose telephone number is 571 272-3031. The 
examiner can normally be reached on Monday-Friday (7:30 a.m. - 4:30 p.m.). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on 571 272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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23 December 2008 
/Shi K. Li/ 

Primary Examiner, Art Unit 2613 



